Objective: To review the range of patient-reported outcome measures (PROMs) used in clinical studies of patients with oral lichen planus (OLP) and to assess their psychometric properties and interpretability.
| INTRODUCTION
Over the past few decades, there has been a substantial increase in the development, validation and application of patient-reported outcome measures (PROMs) for research and/or clinical practice. 1 A PROM is a standardised instrument (usually a questionnaire) for patients to directly evaluate one or more aspects of their own health. 2 The aim was to quantify, evaluate and monitor the subjective perception of the impact of the disease from patient's perspective in a standardised way and to incorporate the patient's voice regarding the perception of their health condition and related treatment into clinical practice and research. 2 PROMs are required to have adequate psychometric properties as well as good evidence for interpretability for the specific patient population. From the perspective of clinical research, a vital step in the design of clinical trial is to select a PROM with appropriate psychometric properties to ensure that the instrument is suitable for its proposed application,
valid (measure what it is intended to measure), reliable (produce consistent results on repeated measurement under identical conditions) and responsive (able to detect change over time) in a specific group of patients. 3 Further to the psychometric properties, it is necessary that scores or outcomes generated by the PROMs are interpretable or clinically meaningful. 3 Little is known regarding the use of PROMs in patients with oral lichen planus (OLP), a common chronic inflammatory disease 4, 5 that can cause long-standing painful ulceration of the oral mucosa 6, 7 and is also known to increase the risk of oral cancer development. 8 The persistent painful symptoms of OLP can have significant negative impact on daily activities (eg eating, swallowing, speaking) but can also impair psychosocial functioning as well as patient's quality of life. 9 Therefore, medical treatment, often in the form of long-term use of topical corticosteroids or immunosuppressants, is required to reduce patient's painful symptoms. 10 Clinical scoring systems (CSS) used in OLP have been comprehensively addressed in a recent review. 11 Some of these CSS demonstrated good measurement properties for use in clinical studies of patients with OLP including Escudier severity scale (ESS) 12 and reticulation-erythema-ulceration (REU) scoring system 13, 14 . However, very few studies focus mainly on the use and psychometric evidence of PROMs in OLP patients. Two reviews have previously investigated the use of PROMs in patients with oral mucosal diseases, 15, 16 but there remains no comprehensive assessment of the instruments used specifically in studies of OLP patients. The purposes of this study are to i) review the range of PROMs used for the assessment of oral symptoms, psychosocial status and quality of life in the OLP population and ii) assess their psychometric properties and interpretability.
2 | ME TH ODS
| Literature search
Search strategies for this review were designed to retrieve articles related to the use of PROMs for the assessment of oral symptoms, psychosocial status and quality of life in patients with OLP. Electronic searches of literature on the MEDLINE (through PubMed), EMBASE and Web of Science Citation Index were performed. The following search terms were applied for each domain of concept.
1. Oral symptoms: "oral lichen planus" AND "pain," "burning sensation," "symptom*"
2. Psychosocial status: "oral lichen planus" AND "psych*," "anxiety,"
"depress*," "stress," "mood," "emotion*," "social"
3. Quality of life: "oral lichen planus" AND "quality of life," "oral health related quality of life"
Searches in each concept were initially limited to the literature from 1990 until 2016 based on substantial rise in the development and validation of PROMs since 1990. 17 However, due to the large number of articles related to the use of PROMs assessing symptoms in OLP population, we refined the scope of time frame to a period of 10 years (2007-2016) in the search of OLP studies evaluating symptoms.
| Selection criteria
Articles were included in this review if they fulfilled the following criteria: publication in the English language and in a peer-reviewed journal; full text available; and reporting on the development, psychometric testing and/or application of at least one PROM for the assessment of oral symptoms, psychosocial status and quality of life in patients with OLP.
Exclusion criteria included the use of PROMs as a screening tool rather than for study outcome measurement; the use of ad hoc instrument or instrument developed without psychometric testing for specific use in one study; literature reviews, editorials and letters.
| Data extraction
A specific data extraction form was employed to systematically extract the data of interest from each article including study title, authors and year of publication, country, study design and type of intervention, number of participants, participant characteristics (female-to-male ratio, age, clinical type of OLP) and type of PROMs used. All identified PROMs were categorised into three groups based on the concepts they aimed to measure: oral symptoms, psychosocial status and quality of life. Their number of items, subscales or domains, rating scales and score types and range were reviewed. In addition, all PROMs were investigated for evidence of psychometric testing as well as interpretability for the application in patients with OLP.
The assessment of psychometric testing and interpretability of identified PROMs included 1. Validity: the degree to which a PROM measures the construct(s) it purports to measure. The assessment of validity includes
• Content validity: the extent to which the content of a PROM adequately reflects the proposed construct to be measured.
• Construct validity: the extent to which a PROM validly measures the "construct" or the theoretical concept that it purports to measure.
• Criterion validity: the extent to which the scores of a PROM adequately relate to another "criterion" measure that is considered to be a "gold standard" in the field of study.
2. Reliability: the degree to which the measurement is free from measurement error. The assessment of reliability includes
• Test-retest reliability: the extent to which the same results are obtained on repeated measurement of the same PROM when no change in patient's status has occurred.
• Internal consistency reliability: the degree of the interrelatedness among the items.
3.
Responsiveness: the ability of a PROM to detect change over time in the construct measured.
4.
Interpretability: the degree to which one can assign qualitative meaning to an instrument's quantitative scores or change in scores. 3 3 | RESULTS
| Search results
The initial literature search yielded a total of 2942 citations. After removing duplicates and spurious references, and following a review of the titles and abstracts, 120 articles were considered to meet the inclusion criteria ( Figure 1 ). A total of 41 PROMs were identified from these 120 publications (detailed in Table 1 ).
| PROMs assessing oral symptoms of OLP
Three generic PROMs were identified from 81 studies: the Visual Analog Scale (VAS), the Numerical Rating Scale (NRS) and the Change in Symptoms Scale (CSS). 
| Evidence for psychometric properties and interpretability of identified PROMs
With respect to PROMs of oral symptoms, we found one study assessing the psychometric properties of VAS, NRS and CSS in the OLP population, 18 and no study assessing interpretability of these PROMs in this patient population was found.
There was no evidence of psychometric testing or interpretability on any of the PROMs relevant to the psychosocial status of OLP individuals.
Three of eight quality-of-life PROMs had their psychometric properties tested including OHIP-14, OHQOL-UK and COMDQ, but none of these instruments have evidence for the interpretability of their results. In the present study, three PROMs (VAS, NRS and CSS) were identified that have been used to assess oral symptoms of OLP, with VAS being the most common. However, there was a wide variability and lack of consistency in the type of oral symptoms measured by this instrument, as reflected by a number of different descriptors including "pain," "pain at rest," "discomfort," "burning sensation" and many others ( Table 2 ). This heterogeneity makes study comparison and data pooling difficult. We also found that the material and method sections of the reviewed studies provided the necessary information 22, 23 about the use and interpretation of the VAS only in 44% of instances. In the remaining studies, information on VAS was either absent or incorrect;
for example, one study stated that "patients rated their symptoms on a scale from 0 to 10," which appear to reflect NRS rather than VAS. COMDQ is an oral medicine-specific PROM developed for the assessment of quality of life in patients with chronic oral mucosal disease. PROM scores which constitutes a clinically meaningful change, 26, 38 can therefore facilitate the translation of these scores. There is thus a need for further studies determining interpretability of PROMs in patients with OLP.
The treatment of OLP is not curative, rather the goal is to minimise symptoms and improving patient's quality of life.
Although a wide array of topical and systemic medications are available for patients with OLP, there is currently weak evidence supporting the superiority of any of these medications over placebo, 12, 39 and future large randomised placebo-controlled trials 
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